Protein kinase C in central vestibular, cerebellar, and precerebellar pathways of the rat.
The protein kinase C family of enzymes is composed of at least ten different isoforms that display a variety of distinct biochemical specificities. Many of these isoforms are highly expressed in brain, and some show regional specificity in their distribution, suggesting that they may serve specific functions. By using immunocytochemistry to localize the betaI, betaII, gamma, or delta isoforms of protein kinase C in the central vestibular system of the adult rat, we found the vestibular ganglion and its peripheral and central processes of the eighth nerve to be heavily labeled with protein kinase C betaI immunoreactivity. Labeled axons and terminals were also found in all four vestibular nuclei. Some neurons of the vestibular ganglion were weakly stained with the antibody to protein kinase C betaII, as were scattered axons in the eighth nerve, and scattered axons and terminals were found in all four vestibular nuclei among weakly labeled neurons. A few axons in the vestibular portion of the eighth nerve were labeled with protein kinase C gamma immunoreactivity, and neurons of the spinal, lateral, and superior vestibular nuclei were heavily decorated with synapses, presumably derived from Purkinje neurons, which were also strongly immunoreactive. Neurons of the medial vestibular nucleus were not as heavily innervated. With the antibody to protein kinase C delta, we found scattered, weakly immunoreactive neurons in the vestibular portion of the eighth nerve. Myelinated fiber bundles of the spinal vestibular nucleus contained moderate numbers of labeled axons, and the other vestibular nuclei were well innervated by protein kinase C delta axons and terminals. Most of these probably derive from Purkinje cells, which were labeled in longitudinal bands interspersed with bands of labeled basket cells. These data suggest that particular protein kinase C isoforms play specific roles in vestibular and cerebellar function.